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(54) WAX COMPOSrriON FOR PAPER CONTAINER 
(57)Abstract: 

PURPOSE: To obtain a wax composition capable of forming oh a paper container a film which 
imparts desired nip pressure strength, water resistance, and nonblockihg properties to the 
container and does not undergo cracking or peeling even when the container is used at a low 
temp. 

CONSTITUTION: 100 pts.wt. petroleum wax having a melting point of 45-85'' 0 is compounded 
with 1-7 pts.wt ethylene/vinyl acetate copolymer having a melt flow rate of 300-3,000. 0,1-3 
pts.wt polyethylene, and 0.1 ~3 pts.wt paraffinic and/or naphthenic hydrocarbon oil having a 
kinematic viscosity at 100** C of 1-90mm2/s. 
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* NOTICES* 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated 

CLAIMS 

[Claim(s)] 

[Claim 1] (a) the paraffin series whose kinematic viscosity [ in / the ethylene-vinylacetate 
copolymer of per petroleum system wax 100 weight section with a melting point of 45-85 
degrees C and the (b) melt flow rates 300-3000. and / for (c) polyethylene / 0.1 - 3 weight 
section and (d)100 degree C ] is 1-90mm2/s, and/ — the wax constituent for paper cartons 
which carries out 0,1-3 weight section content of the naphthene hydrocarbon oil again. [1-7 
weight section ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The wax coat applied especially to the container is related with the wax 
constituent for paper cartons which causes neither a crack nor exfoliation at the time of a 
cryogenic service about the wax for paper cartons applied in order that this invention may give 
compression reinforcement, a water resisting property, and blocking resistance to a paper 
carton. 
[0002] 

[Description of the Prior Art] In recent years, with the spread of a fast food shop or automatic 
vending machines, the distribution cost of various drinks, such as a soft drink, a fruits drink, 
coffee, tea, and Biei, also increases, it takes to it and the need of the paper carton of these 
drinks is growing^ Usually applies a wax in order for the paper carton of a bevel use to raise the 
water resisting property and compression reinforcement, and generally the wax mixture which 
carried out little combination of polyethylene or the Fischer Tropsch wax is conventionally used 
for paraffin wax as the wax, using paraffin wax. However, since crystallinity of paraffin wax was 
large, the conventional paper carton had the problem that the wax coat of a container pars 
basilaris ossis occipitalis cracked especially by contraction of a wax, or the wax coat of a paper 
carton exfoliated, when this was filled with ice, the cold, or the drink carried out As this 
inconvenient solution, although this invention person examined the wax mixture which transposed 
some paraffin wax to the crystalline small micro crystallin wax. the above was not able to 
crocodile even in this case, or he was not able to solve exfoliation completely. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention has the wax coat of a 
container pars basilaris ossis occipitalis in offering the wax constituent for paper cartons which 
causes neither a crack nor exfoliation, even when desired compression reinforcement, a water 
resisting property, and blocking resistance can be given for applying to paper cartons, such as a 
paper cup and and a paper carton is moreover filled with ice, the cold, or the drink carried 
out 
[0004] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly aiming at 
solution of the above-mentioned technical problem, this invention person Per petroleum system 
wax 100 weight section with a (a) melting point of 45-85 degrees C. (b) The ethylene- 
vinylacetate copolymer of melt flow rates 300-3000 1 - 7 weight section, (c) By carrying out 
0.1-3 weight section combination of the paraffin series,/, and the naphthene hydrocarbon oil 
whose kinematic viscosity [ in / for polyethylene / 0.1 - 3 weight section and (d)lOO degree C ] 
is l-90mm2/s, it found out that the wax constituent for paper cartons which suits the above- 
mentioned purpose was obtained. Hereafter, the configuration of the wax constituent concerning 
this invention is explained to a detail. 

[0005] As a component (a) of the wax constituent of this invention, a 55-75-degree C petroleum 
system wax is used preferably the melting point of 45-85 degrees C. A petroleum system wax is 
divided roughly into the paraffin wax which carried out separation purification from the vacuum 




distillation distillate, and thf to crystallin wax (henceforth micro w " which carried out 
separation, purification from v. ^ residue oil or heavy distillate of vacuv. .distillation. Although the 
major components of this invention are these either and it does not interfere, it is desirable to 
mix and use both, the rate of the paraffin wax pair micro wax in the case of mixing — a weight 
ratio — usually — 8:2-4:6 — it is in the range of 7:3-5:5 preferably. In this invention, the slack 
wax which contains oil a condition [ using together with the above-mentioned petroleum system 
wax again ] can be used for a part of component (a), and it is suitable to make the mixing ratio of 
the slack wax pair petroleum system wax in that case into about 1:19-3:17 by weight And when 
slack wax is used, all or a part of components (d) mentioned later can be provided with the oil 
which slack wax contains. 

[0006] Although the wax constituent of this invention is prepared by blending component (b) - 
(d) with a component (a), the loadings of component (b) - (d) shall treat the total quantity of a 
part for a wax. and a petroleum system wax contained in this as weight of a component (a), when 
it is decided on the basis of the (Component a) 1 00 weight section and slack wax is mixed for a 
component (a), the component (b) of this invention — melt flow rates 300-3000 — the 
ethylene-vinylacetate copolymer of 800-2600 is used preferably. A melt flow rate (it writes by 
"MFR" below) shows the value in 190 degrees C according to ASTM1238. When MFR of a 
component (b) is less than 300, the viscosity of a constituent increases and a paper carton 
applies, it is the point that poor wet and the coating unevenness to paper become easy to 
happen, and when exceeding 3000. a paint film is the point of causing a crack or exfoliation at 
low temperature, and it is not desirable respectively. Although there is no special limitation in the 
consistency of a component (b), generally 0.93 - 0.97 g/cm3 and the ethylene-vinylacetate 
copolymer which has the viscosity of the range of 0.94 - 0.96 g/cm3 preferably are used. As for 
the vinyl acetate content of this copolymer, it is desirable to make the paint film of a constituent 
form in a paper carton at homogeneity, and for there to be 10 - 45 % of the weight in 15 - 30% of 
the weight of the range preferably, when [ which is a paint film ] not crocodiling and preventing 
exfoliation effectively, the content of the component (b) in the wax constituent of this invention 
— the (Component a) 100 weight section — receiving — 1 - 7 weight section — 2 - 5 weight 
section is comparatively alike preferably. When it cannot fully prevent that the paint film of a 
constituent cracks at low temperature when the content of a component (b) is under 1 weight 
section, but exceeding 7 weight sections, it is the relation in which the viscosity of a constituent 
rises, and it is not desirable at the point which cannot be made to form a homogeneous paint film 
in a paper carton, but spoils a fine sight. 

[0007] Polyethylene is used for the component (c) of this invention. Although there is especially 
no limit in MFR and the consistency of polyethylene which are used as a component (c). in order 
to prevent the crack of the paint film by hard-izing of a wax constituent and to prevent the fall 
of compression reinforcement, generally it is desirable 3-100. and for MFR of polyethylene to be 
in the range of 20-50 preferably. Moreover, as for the consistency of polyethylene, generally, it is 
desirable cm 3 and that it is in the range of 0.91 - 0.93 g/cm3 preferably 0.90-0.97g /. the 
content of the component (c) in the wax constituent of this invention ~ the (Component a) 100 
weight section — receiving — 0.1 - 3 weight section ~ it is preferably chosen in the range of 
the 0.3 - 1.0 weight section. Since a wax constituent will become hard too much and it will 
become easy to generate a crack in a paint film if there are problems, like the paper carton 
comrade to whom the content of a component (c) could not give compression reinforcement 
sufficient in under the 0.1 weight section for a paper carton, and applied the constituent happens 
blocking and 3 weight sections are exceeded, it is not desirable. 

[0008] kinematic viscosity [ in / as a component (d) of this invention / 100 degrees C ] — 1- 
90mm2/s — 2 - 70mm2/s paraffin series and/or a naphthene hydrocarbon oil can be used 
preferably. The sulfur content of a component (d) of 10 ppm or less and nitrogen content being 
10 ppm or less is [ a part for 5 ppm or less and aromatic series ] desirable. The liquid paraffin 
which refined engine oil. such as the SAE (Society of Automotive Engineers) viscosity grade 10, 
20. 30, 40. and 50. to altitude by vitriolization. clay treatment, a hydrogen treating, etc. is 
desirable as a component (d). When using a liquid paraffin for a component (d). it is desirable to 
choose the liquid paraffin in the range whose kinematic viscosity in 100 degrees C is 10- 
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70mm2/s. Moreover, in thv._^vention. slack wax can be mixed for a^ ^/nponent (a) as explained 
previously, but 1-90mm2/s. since slack wax usually contains 0.1 - 10% of the weight of oil, it is 
the oil concerned and the kinematic viscosity in 100 degrees C of this oil can provide all or a 
part of component (d) which the wax constituent of this invention contains, as long as it fits in 
the range of 2 - 70mm2/s preferably, the content of the component (d) in the wax constituent of 
this invention — the (Component a) 100 weight section — receiving — 0.1 - 3 weight section — 
it is in the range of 0.2 - 1 weight section preferably. When it cannot fully prevent that the paint 
film of a constituent cracks at low temperature when the content of a component (d) is under 
the 0.1 weight section, but exceeding 3 weight sections, sufficient compression reinforcement for 
a paper carton cannot be given. 

[0009] Since various paper cartons, such as a paper cup and are what contacts ingesta 
directly, the wax constituent applied to this needs not to be harmful to the body. Component (a) 
- (d) which constitutes the wax constituent concerning this invention all suits "the selPimposed 
control criteria about the petroleum wax for food packing" of Japanese wax Semiconductor 
Equipment & Materials International, and passes both FDA specification 121st No. 1156. and 
Notice of the Ministry of Health and Welfare No. 434 in more detail. Although the wax constituent 
of this invention has engine performance sufficient as a wax for paper cartons only of the four 
above-mentioned component, in order to raise the engine performance further, it can blend other 
additives if needed. As an additive in this case, surfactants, such as anti-oxidants. such as 2.6- 
di-t-butyhp-cresol (DBPC). and sorbitan ester, can be illustrated. As for the additive blended 
with the wax constituent of this invention, it is desirable that it is what suits "self-imposed 
control about the petroleum wax for food packing" mentioned above. The wax constituent of this 
invention carries out the heating dissolution for example, of 120-160 degrees C component (a) - 
(d) at 130-150 degrees C preferably, and after stirring until it becomes homogeneity, it can 
obtain it by cooling to a room temperature. As for 5-15. and the kinematic viscosity in 10-15.100 
degrees C, it is [ penetration / in / preferably / 55-75 degrees C / in the softening temperature 
of the wax constituent of this invention / 60-70 degrees C and 25 degrees C ] preferably 
desirable preferably that it is [ 5-1 0mm ] about 2/s 3-15mm2/s. 
[0010] 

[Example] Hereafter, although an example and the example of a comparison explain the contents 
of this invention still more concretely, this invention is not limited at all by these. In addition, the 
performance evaluation of the paper carton which applied the wax constituent to the 
performance-evaluation list of each wax constituent obtained in the example and the example of. 
a comparison was performed as follows. 

Performance-evaluation method (1) softening temperature: JISK2207 It measured according to 
5-3. 

(2) Penetration : JISK2235 It measured according to 5-4. 

(3) Kinematic viscosity : it measured according to JISK2283. 

(4) Compression reinforcement : the compression reinforcement (at the time of 6mm 
deformation) of the diameter direction of the paper carton which applied the wax constituent the 
condition for 20-degree-C and rate-of-loading/of 10mm using the load cell of 5 kgf/cm2 with 
the tensilon universal testing niachine was measured. 

(5) A low temperature performance-proof : after having put the ice of about 1cm angle into the 
paper carton which applied the wax constituent to 2/3 of a paper carton, putting in 5 more- 
degree C water and putting for 30 minutes, iced water was thrown away, and the crack of the 
wax paint film of a sample offering container pars basilaris ossis occipitalis and the condition of 
exfoliation were observed. Moreover, the compression reinforcement of the paper carton before 
and behind a trial was measured, and it asked for compression retention on the strength. 
What piled up ten paper cartons which applied the compression on-the-strength retention (%) = 
(compression reinforcement before compression reinforcement / trial after trial) xl00(6) 
blocking-resistance wax constituent Two reams. It puts into a thermostat and a 1kg load is 
added from the paper carton upper part. At 48 degrees C After 12-hour incubation. A cycle 
called incubation was repeated twice at 5 degrees C for 12 hours, and the rate of the paper 
carton which blocking (a paper carton comrade adheres) has generated among 20 paper cartons 



was evaluated as a blockin/, idence rate. 

After carrying out the heatiV.to-tlissolution of each component shown V„.ine to examples 1-4 and 
example of comparison 4 table 1 at about 140 degrees C and stirring to homogeneity, it cooled to 
the room temperature and the wax constituent was obtained. The performance evaluation of 
above-mentioned (1) - (3) was performed about each wax constituent A result is shown in Table 
1. Next after making it completely immersed for 20 seconds into each wax constituent with a 
temperature of 110 degrees C which fused the paper cup with a capacity of 400 cc. it took out 
from the melting constituent and after cutting the excessive wax which adhered to the container 
for 1 minute in 1 1 0 degrees C, it cooled radiationally at the room temperature. The coverage of a 
wax constituent was about 4.0g. In this way, the performance evaluation of above-mentioned (4) 
- (6) was performed to the obtained wax application finishing paper cup. A result is shown in 



Table 1. 
[Table 1] 
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The passage clear from the result shown In Table 1 , even if it used each paper carton which 
applied the wax constituent of examples 1-4 at low temperature, a crack and exfoliation did not 



occur in the wax paint film or a container pars basilaris ossis occipitalis, and compression 
retention on the strength was also 90% or more. In contrast with this, the crack occurred in the 
wax paint film of a container pars basilaris ossis occipitalis by using it at tow temperature, and 
the blocking resistance of the paper carton in which the examples 1-4 of a comparison carried 
out wax constituent spreading was also poor. Moreover, compression retention on the strength 
was also less [ 90% ], and poor. 
[001 1] 

[Effect of the Invention] Even if blocking resistance is not only good, but uses the paper carton 
which applied the wax constituent of this invention at low temperature, compression 
reinforcement does not fall but, moreover, neither a crack nor exfoliation generates it in a wax 
paint film. 
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